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acids were also normal. Electroencephalography showed generalised slow wave activity.
Computed tomography of the brain on the second day showed low attenuation changes in the thalami bilaterally (fig 1) . There was some brainstem swelling with low attenuation change in the pons (fig 2) . Both putamina and globus A 4 year old boy was admitted after two short generalised convulsions from which he had not gained full consciousness. He had been febrile the night before admission with malaise and cough. He had a history of febrile convulsions when aged 2.
On examination he was drowsy with a temperature of 38-0°C. His optic fundi were normal, but he had nystagmus and was hypertonic with brisk deep tendon reflexes and extensor plantar responses. There was no meningeal irritation or sensory disturbance. He had a further fit and remained drowsy.
Cerebrospinal fluid showed a normal protein concentration (0-3 g/l) with An 11 year old girl was admitted having been found semicomatose by her parents. For the previous three days she had been febrile with headache, cough, and malaise. Two family members also had influenza like symptoms. She had had an acute encephalitis at age 3, from which she had recovered, but had been left with residual behavioural problems, left divergent squint, precocious puberty, and mild optic atrophy. This episode had also followed an upper respiratory tract infection and influenza A was isolated from a throat swab. Computed tomography of the brain at that time had shown linear hypodensities in the external capsule region on both sides.
On this occasion she was drowsy but able to respond to commands on admission. Pale optic discs were noted as before. She was pyrexial and had brisk tendon reflexes with extensor plantar responses. The cerebrospinal fluid showed a raised protein concentration (1-2 g/l) with no white cells, 36 red cells/mm3, and normal glucose. Serum electrolytes, ammonia, hepatic function tests, copper, caeruloplasmin, lactate, and a full blood count were within normal limits, as were urine amino acids and organic acids. Trichrome staining of a muscle biopsy specimen showed no 'ragged red muscle fibres'.
She became unrousable by the second day and was unresponsive to pain with loss of the gag reflex. Central respiratory irregularities, namely hyperventilation and Cheyne-Stokes respiration became apparent, and she was intubated and ventilated. She was treated with acyclovir and dexamethasone.
Computed tomography of the brain showed symmetrical well defined areas of low attenuation in both thalami extending to involve the capsular fibres. Further diffuse low attenuation changes were seen within the pons and midbrain. Some swelling of the brainstem was seen. Low attenuation changes considered longstanding and a result of her previous encephalitis were noted in the external capsules. Magnetic resonance imagimg imversion recovery sequences of the brain showed low signal changes in the thalami and pons (fig 3) . Axial T2 weighted images showed ring like areas of high signal intensity with central low signal in the pons ( fig   4) . Complement fixation titres for influenza A virus were less than 16 on admission but increased to +256 by day 15 .
By day 17 of her illness it was possible to take her off the ventilator and extubate her. She opened her eyes to sensory stimuli but did not recognise her parents. Spasticity affected all four limbs; she was unable to swallow and required tube feeding. She remained in this 'sleeping beauty, akinetic mute' state for three months without much change. Progress was very slow and five months after the onset of her illness she was still immobile with expressionless facies and paucity of movement. She could sit in a chair with support and recognise her parents. Speech had not returned but she could use a simple communication board and understand simple sentences.
Discussion
These two children were considered to have influenza A encephalitis on the basis of the prodromal illness, clinical course, and virology studies. Clinically they resemble the six cases described by Delorme and Middleton, who developed fever, reduced consciousness, and neurological signs after influenzal symptoms. 4 Analyses of the cerebrospinal fluid were normal in these six cases apart from a slight increase in protein in one patient, but computed tomography was not done.
True encephalitis is comparatively rare after influenza A but benign confusional states and minor neurological signs (for example, ocular muscle palsies) are observed more often.5 Parainfectious processes such as transverse myelitis and Reye's syndrome are also observed,F'0 although virus isolation from the brain or cerebrospinal fluid is infrequent." 12 Neurological symptoms and signs may appear several weeks after the infection making it difficult to establish an aetiological link in some cases.
The finding of focal low attenuation lesions in the frontotemporal regions on computed tomography can be helpful in the diagnosis of herpes simplex encephalitis.'3 14 Computed tomography is usually diagnostically unrewarding in other forms of encephalitis. However, our findings suggest that there may be a typical appearance on computed tomography in influenza encephalitis, and this is in keeping with two reports from Japan describing similar localised hypodense lesions.2 3 Recognition of these tomographic abnormalities in patients with possible influenzal encephalitis may aid diagnosis while viral titres are awaited.
The findings on magnetic resonance imaging in brainstem encephalitis include pontine enlargement and increased signal lesions in the pons. 15 16 Magnetic resonance imaging is superior to computed tomography for detecting brainstem encephalitis, as seen in our second case where obvious pontine abnormalities were shown on magnetic resonance imaging but not well seen on computed tomography. A similar discrepancy between magnetic resonance imaging and tomography findings in brainstem encephalitis has been previously reported where discrete abnormal areas were seen in the pons, midbrain, and thalamus on magnetic resonance imaging but the computed tomogram had revealed only a low density area in the pons.17
It has been observed that a normal computed tomogram on follow up correlates with full clinical recovery in viral encephalitis in general. '8 19 This is also seen in the previously reported case of influenza A encephalitis where the initial abnormal hypodense areas in the midbrain, basal ganglia, and cerebral white matter had disappeared on follow up computed tomography and the patient made a good recovery. 3 The cause of these lesions is unknown. It has been postulated that hypodense areas on computed tomography in encephalitis reflect the sequelae of ischaemia induced by compression of end arteries by brain oedema or may be due to localised areas of inflammation. It is known that the virus can have a direct cytopathic effect on vulnerable sites. 2 7 Our second case experienced two episodes of acute encephalitis when infected with influenza A, which could not be explained by any other identifiable cause. On both occasions there was virological evidence of recent influenza infection. The original episode was associated with bilateral hypodense areas in the external capsule regions on computed tomography, with low attenuation lesions in both thalami, pons, and midbrain on the second scan.
Localised hypodense lesions in the basal ganglia have also been described on computed tomography in encephalitis after infections with ECHO, mumps, measles, and Coxsackie viruses.18 20 
COMMENT
The previous encephalitis had occurred in association with a serologically proved influenza infection. This fatal illness a year later raises the possibility that the original illness could have been some kind of metabolic encephalopathy precipitated by the influenza, although detailed metabolic investigations were negative.
